CRITICAL ITEMS LISBT PROJECT: SRMS SYSTEM: DEC SYSIEN
- - - - - - - ASS*HY N ml ‘ss—.' P!E‘z—m u%g'|—— SHEET :
TR WARE . OTT, & ] VATLORE SOUE | FATUUNE FREECT | WOUN 7 ¥IMC: ;
REF. nEv. oraulnc als. AWD on 212 RATIONALE FOR ACCEPTANCE
- OESIGNALION CAUSE £ 11EN CRIHTALITY
1510 1 HAWD NODE ; N0 QUIPUT FROM DESIGN FEAIURES
COMIROLLER 105$ OF M R R ST L b
. OSCILLATOR UTPUE CONPROLLERS. _
oIy-1- VOLYAGE. ARM WILL COME ALL EEE PARTS UTILIZED N THE OSCILLATOR ARE OF RATURE
REFERENCE : 10 REST If 1N TECHNOLOGY. THE PACKAGE COMFIGURATION EMSURES THERMAL
SCHEMATIC CMISELS): RANUAL ISOLATION BETVEEN IHE BASIC OSCILLATOR ANO VOLTAGE COMFROL
EOBTEOP ) FAILURE AUGHENTED TEEOBACK ELEMEMIS, ANO THE POVER OUIPUT STAGE. VHE OUIPUT
oF . MODES. TRANSISTONS ARE TED 10 A MACHINED HEAD SINK WHICH IN TURM
APLIFIEA, IS WOUNIED 10 A MACHIWED HOUSING. AVTACHRENT DF THE MOUSING 10
P WONST CASE THE BASIC PANEL SIRUCTURE ENSURES GOOD HEAT TRANSFER.
’ ----------
OF ANPLIFIER | 1053 OF THE OUTPUT IRANSTORNER CONFORNS TO THE DESIGH NEOUIREMENTS OF
cInoull. NISSION. MANUAL MIL-7-27 AMD IS SUBJECIED JO THE ADDITIOWAL SCREEMING
AUGMENTED MODES AEQUINENENT OF PA.003. :
i ] INDPERAT IVE.,
TRANSFORMER . THE DSCILLAION OUIPUT AMPLITUDE IS COMTROLLED BY A FEEDNACK
PRINARY OR SEDUNDAMT PATNS LOOP COMPRISED, ESSENTIALLY, OF A COMPARATOR AND A
SECONDARY AENAINING F1E00-EFrECT VhansSTON (FEN). YHE AMPLIFLER (LMIDB) AND THE
FAILS OPEN ceriianauncena- FEY (2M3023) ARE STANOARD EEE PARIS. CIACUIT ANALYSIS
O CLOSED. WA SUPPDATED BY ENCINEEAING UWERMAL TESIING, WAS VERIFIED

"ADEQUATE STRESS AND SIARILITY NARGINS.

EEE PARIS NAVE BEEW SELECIED AMD COMIROLLED M ACCORDANCE WINH
SPAR-RNS-PA.003. 1H1S DOCUMENT DEFINES THE PROGRAN
AEGUIREMENTS FOR NONITORING AMD CONTROLLING EEE PARFS. THE
MEQGUIREMENTS INCLUDE PARTS SELECTION TO AT LEAST “ESTARLISHED
RELIABILITY™ LEVELS, AND ADEQUANE DERATING OF PART SIRESS
LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED 10 ENSUAE Al
LEAST EOURVALENT QUALITY FOR WONSTANDARD AND IRREGLAAR PARIS.
AELIABILITY AMALYSIS NAS COMFIAMED MO PARTS WITH CENERICALLY
NIGN FATLLME RATES. AEROSPACE DESIGH STANDAADS FOR DEVAILING
ELECINONIC PARTS PACKAGING, MOUMTING AND .
SIRUCTURAL /HECHRMICAL IRTECALTY OF ASSEMOLIES ARE APPLIED.
SUCH DESIGN #AS SEEN REVIEVED AND FOUND SATISFACYORY IHROUGH
T1HE DESTCM AUDNT PROCESS, INCLUDING THE USE OF RELIABILITY
MATNTAINARILITY AND SKFETY CHECKLESIS. MATERIAL SELECTION ANO
USACE CONFOANS TO SPAR-SG.368 WHICH IS EQUIVALENT TC 1NE MASA
MATERIALS USAGE MEQUIREMENTS. WORST CASE ANALYSES WAS BEEM
COMDUCTED 10 ENSURE TNAT PERTORMANCE CAM GE MET UNOER WORST
CASE TEWPERAVURE AND AGING EFFECTS. EEE PARTS SIMESS ANALYSIS
HAS DEEM COMPLETED AND CONFIRMS THAT THE PARIS MEET THE
DERATING REQUIREMENTS.

PRAINIED CIRCUIT SOARD DESIGHS MAVE BEEN REVIEWED 10 EMSURE
ADEQUATE CIRCUET PATN WIDTH AND SEPARATION AND 10 LONFIRW
APPROPRIATE DANENSIONS OF CIRCUIN SOLDER PADS ANO OF COMPONENT
HOLE PROVISIONS, .

PARIS MOUNTING METHNOS ARE CONTROLLED IM ACCORDANCE WITH
MSIC-STD- 138 AND CAE PDPILBY. THESE DOCUMENTS REQUHAE
l:mg-mllllﬁ HEIHODS, SYRESS RELIEF, AWD CTOMPONENT
s .

WHENE APPLICABLE, DESIGH DRAUINGS AND DOCUMENTANION CIVE CLEAR
IDENENFICAN IO of HANDLING PRECAUTIONS §OR ESD SINSITIVE

P

SOARD ASSEMBLY DRAMINGS INCIUDE THE REOUIREMENT FOR SOLDINENG

STANDARDS M _ACCORDAWCE WITH NHB_S300.%(5A) AMD JSC DBBOIA.
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CRITICAL ITEM8 LIST

E

PROJECT: SRMS

SYSTEM: DAC SUBSYSTEM

ASS'Y WOMENCLATURE : DEC PANEL

ASS'Y PsN: STEAOEXOY SHEET:

TRER RANE_UTY, & | FRITURE KOOE | TATIURE EFFECT
REF. REV. oravinG afs. AND on
DESIGHATION CAUSE END BIEN
1310 1 HAND MODE : NO QUIPUI FROM
CONTROLLEA LOSS OF - HAND
= | oscittaioR L - COMTROLLERS.
M TH VOLTAGE. ARM MILL COME
RE FERENCE ; 10 RESK IF IN
SCHEMATIC CAUSE(S): MAWUAL
£007899 €1 FANLURE AUGHENTED
of HODES,
ANPLIFIER,
WORST CASE
@ fanme | oo
OF ANPLIFIER | 1L0SS OF
CIRCUIT, HISSION. MANUAL
AUGHENTED MODES
(3) INOPERAT IVE.
TRANSFORMER .
PRIMARY OR AEDUNDANT PATHS
SECONDARY REMAIRING
FAILS OPENW | --r-vv-vvee-- .
OR CLOSED, NA
L]
i
PREPARED 8Y;: HING SUPEACEDING DATE: O3 OFEC 86 APPR{

272
CRITICALEMY

N

RAFIONALE FOR ACCEPTANCE

2

DANE:
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CRITICAL ITEMB LIBT

PROJECH: SRMS

SYSTEM: DRC SUBSYSIEN

—————— e o o ASS'Y NOMENCLATURE: ORC PANEL ASS'y pyii: STIZOEIT SHFET
[~ ¥YHER [~ FRTTINE ROOE Tlll'lll!!"EI'I'EL'T DR 7 FUNCT T
AEF. REV. oraulug efr. AND 272 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE mn 1TEN CRITICALITY
1110 1 HAKD MODE : NO QUTPUT FROM ACCEPTANCE TESIS
. | cowisoLLER LOSS OF o e
OSCILLATOR ouTPUT COMIROLLERS. THE KARDUARE 11EW 1S SUBJECTED 10 THE FOLLOWING ACCEPTANCE
ory-1 VOLIAGE. ARN WILL COME ENVIROWMENTAL TESTING AS PART OF THE DEC PANEL.
REFERENCE : TO REST IF IN
SCHENATIC CAUSE(S): HANUAL 0 VIORATION: LEVEL AND DURATION - REFERENCE TABLE 1
€007899 {13 FAILURE AUCHENTED
of MODES. O THERMAL:  +100 DEGREES F TO +10 DEGREES F 2 CYCLES
AWPLIFIER, 9.5 HRS PER CYCLE)
WORST CASE
€2) FAILRE | ae--eelee THE DEC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS
OF AWPLIFIER LOSS OF SYSTEM (TP518 RHS STROKGBACK IEST AND 1P552 FLAT FLOOK 1EST)
cimcuir, HISSION. MANUAL WHICH VERIFIES THE ABSENCE OF THE FAILURE WMODE.
AUGHENTED MOOES t
(3] INOPERATIVE . QUALTFICATION TESTS
'.“s[u‘._ ...................
PRINARY OR AEDUNDAMT PATHS THE DEC PANEL MAS BEEN SUBJFCTED TO THE FOLLOMING
SECONDARY REMAINING GUALTFICATION TEST ENVIRONMEND:
FAILS OPEN | ----evcenei-e
OA CLOSED. LT/ VIBRATION: LEVEL AMD DURATION - REFEREWCE TABLE 1
SHOCK : 20G/1IMS - 3 AXES (& DIRECTION)
THERMAL: 130 DEGREES F IO -23 DEGREES F {12 HRS

-—

PER CYCLE) (& CYCLES)

HMIDITY: 95X (120 DEGREES F VO B2 DEGREES F CYCLE IM
16 HRSY 10 CYCLES TOTAL
EMC: HIL-SIO-461 AS WOCIFIED BY SL-£-0002 (VES! CEOY, CE

CEDY, CSON(DC/AC), 502, CSO4, RED2 (B/N),
ISO? RSO3, AS04)
RE02’ (B/N) IISI)Z 03, 04)

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987

PREPARED BY: HFWG

SUPERCEDING DAIE: 03 DiC 86

APPROVED BY:
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CRITICAL ITEMS LIBT

PROJECT: SAMS
ASS'Y WOMNENCLATURE: BIT PANEL

SYSIEM: DEC SUBSYSTEM

ASS*Y p7H: STIZOEION SHEET:

[ FREA FAITORE ROOE | FATLURE EFFECT WDUR 7 "FUNC.
REF. REV. onaubng afr. ARD [ oN 272 RATIONALE FOR ACCEPFANCE
DEST1GHAT {00 CAUSE END IFEM CRITICALITY
1310 1 HAND WODE . NO CUTPUT FROM QA/INSPECTLONS
CONTROLLER LOSS OfF HAND O eeseeeescnee,
- OSCILLATOR OUTPUT COMTRCLLERS.

on-1 VOLTAGE . ARM UILL COME EEE PARTS INSPECTION IS PERFORMED AS REOUIRED BY

REFERENCE: TO RESI IF N SPAR-RHS-PA.DD3. EACH EEE PART 1S QUALIFIED AT THE PART LEVEL

SCHEMATIC CAUSE(S): MANUAL TO THE REOQUIREMENTS OF THE APPLICAGLE SPECIFICAYION. ALL EEE

EDATEYY (1) FAILURE AUGHENTED PARIS ARE 100X SCREENED AND BURNED 1IN, AS A illlllllill AS
of NODES. REQUIRED BY SPAR-RNS-PA.003, BY THE SUPPLIER. ADD IIDHALI.I',
AMPLIFIER. EEE PARTS ARE 100X RE-SCREEWED IN ACCORDANCE WITH |

WORST CASE NEQUIREMENTS, BY AN INDEFENDENT SPAR APPROVED 1ESIING
(2) FALLLRE | ------.e-e FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
OF AMPLIFIER LOSS Of SELECIED 5X OF PARTS, MAXIHUM 5 PRECES, MIMINUM 3 PIECES FOR
CInCuULr. MISSION. HANUAL EACH 107 WOMBER/DATE LODE OF PARTS Recelvep.
AUGHENTED MODES :

[4]] INOPERATIVE. WIRE 1S PROCURED 1O SPECIFICATION MIL-W-22759 OR MIL-M-B1381
TRANSFORMER . AND ENSPECIED AND TESTED 0 MASA JSCHEOBO STANDARD NUMBER 95A.
PRIHARY OR AEDUNDANT PATHS
SECONOARY RERATRING RECEIVIRG IMSPECTION VERIFIES THAN AtL PARTS RECEIVED ARE AS
FAILS OPEN | ---rc-eeee-ines IOENTEFIED IH THE PROCURERENT DOCUMENES, THAT NO PHYS]CAL
OR CLOSED. NiA DAMAGE HAS OCCURRED VO PARIS DURING SHIPMENT THAT 1HE
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AECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABELITY 1MrFORMATION
AND SCREENING DATA CLEARLY IDENTEFIES ACCEPTABLE PARIS.

PARTS ARE INSPECTED VHROUGHOUN MANUFACTURE AND ASSEMBLY AS
APPROPRIATE JO THE MANUFACTURING SYAGE COMPLENED. THESE
INSPECTIONS (NCLUDE,

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH ROLES,

COMPONENT MOUMTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STAAPPING, EIC. OPERATORS AND INSPECTORS ARE TRAINED
AND CERTLFIED TO WASA NH@ 5300.4(3A)} STANDARD, AS HCDIFIED
8Y JSC DBB00A.

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
PERFORMED USING ULTRAVIOLET LIGHI TECHNIQUES.

POST P.C. BD. INSTALLATION INSPECIION, CLEAMLINESS AND
UORKMANSHIP (SPAR/GOVERNMENT REP. NAMDATORY IMSPECTION POIMI)

P.C. BD. INSTALLATION INSPECVION, CHECK FOR CORRECT BOARD
IMSTALLATION, ALIGHMENT OF BOARDS, PROPER CONNECTOR CONIACY
HATING, WIRE ROUTING, SIRAPPING of uIREs ETC.,

PRE-TEST IMSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT

OF LOVER TIER INSPECTION COMPLENION, AS BUILD COMFIGLRATION
VERITICATION TO AS DESIGH EIC. (SP!ﬁIGOUERNHENI RLP. -
MANDAIORY INSPECTION POINT)

A TEST READIMESS REVIEW (TRA) WHICH IHCLUDES VERIFICATION OF
TESY PERSOMMEL , TEST DOCUMENTS, TEST FOUNPMENT CAL IBRATION?
VALIOATION STAlUS AND HARDUARE "CONFIGURAY 10N IS COMVEMED BY
QUALETY ASSURANCE [N COHJUNCTION WItH ENGINEERING,
RELIABILITY, CONFIGURAIION CONTROL, SUPPLIER AS APPLICABLE,
AND_JHE GOVENMENI REPRESENTATIVE, PRIOR 10 THE STARY OF ANY
FOR TESTING (ACCEPTANCE OR QUAL IFRCAILOM) .

ACCEPTANCE 1ESTING (ATP) INCLUDES AMBIEN] PE RFORHANCE, .




CRITICAL ITEM8 LIST

PRDJECT: SRMS

SYSTEM: DRC SUBSYSTEM

ASS'Y T : NEL ASS'Y p/N: STIRDEIVY SHEET
[ FRER [ FATTURE WIUE | FRIUOWE EFFECT |~ WOUM 7 FONC. T
REF. REV, oravinG méf. AND o 212 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END FTEN CRITICALITY .
1310 1 HAND WODE : HO OUTPUT FROM THERWAL AND VIBRATION TESIING, (SPAR/GOVERMMENT REP. -
CONTROLLER LOSS OF HAND MANDATORY [HSPECTION POINITY.
- OSCILLATOR ouTPuT | COMTROLLERS. )
oly-1 VOLTAGE. ARN WILL COME INTEGRATION OF DRC PANEL, RHC, THC AND MCIU, IMSPECTIONS ARE
REFERENCE : g 10 REST IF IN PERFORMED A1 EACH STAGE OF INJEGRAVION, unilW INCLUDES
SCHEMATIC CAUSE(S): MARUAL GROUKDING CHECKS, INTER COWNECT CAGLE VERIFICATION, CONNECIOR
EDB7EMD 3:) FATLURE :l(l:gﬂlin INSPECTION FOR GEM] OR PUSHOACK CONVACIS EIC.
AMPLIFIER. SUG-SYSTEM PERFORMANCE JESTING (ATP), IHCLUDES AN AMBIENI
2 i WORST CASE PERFOAMANCE VEST. {MANDATORY INSPECTlOM POINT).
(2) URE - .-
OF AWPLIFIER Tuas uf SRMS SYSTEMS INFEGRAIIUM, IHE IMFEGRATION OF MECHAMICAL ARN
ciacunt. MISSION, MANUAL SUBASSEMBLIES AND VHE FLIGHE CABEN EQUIPHENT TO FORM THE SHMS.
AUGMENTED MODES INSPECYIONS ARE PERFORMED AL EACH PHASE OF INIEGRATION WHICH
3 INOPERATIVE . INCLUDES GACLMDLNG CHECKS, THRU MIRING CHECKS, MIRING ROUTING,
TRANSFORMER . INFERFACE COMNECTORS FOR BENT DR PUSH BACK CONTACTS ETC.
PRIMARY OR REDUMDANT PATHS
SECONDARY REMAINING SRHS SYSTEMS TESTING - STRONGEACK AMD FLAT FLOOR AMBIENT
FAILS OPEN | --v-evoecrecen PERFORMANCE TESY. (SPAR/GOVERMMENT REP. - MANDATORY ENSPECTION
OR CLOSED, N7A POINE)

PREPARED BY: MIMG

SUPERCEDING DATE: 03 DEC 86

APPROVED BY:

DATE:
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CRITICAL ITEM8 LISBT

FREX AN FATUUNE WIOE | FATLUWE EFFECY
REF. REV. oravingG afs. AND oH
DESIGHAN] CAUSE END | TEM
1310 ] HANHO MODE ; NO OUIPUT FROM
CONTROLLER LOSS OF - HAKD
- OSCELLATOR ouUtPul COMTROLLERS.
ary-1 VOLJAGE. ARM WILL COME
REFERENCE ; 10 REST IF N
SCHEMATIC CAUSE(S): MANUAL
EDB7899 {1) FAILURE MIGMENTED
OF MWODES .
ANPLIFIER.
WORST CASE
€2) FAILRE | -:-veeiees
OF ANPLIFIER LOSS OF
CIROUIT. MISSION. MANUAL
AUGMENTED MODES
€3) INOPERATIVE,
TRANSFORMER .
PRINARY OR REDUNDANT PATHS
SECONDARY RENATNING
FAILS OPEN | ---reeeiiio---
OR CLOSED, N/A
|
I'REPARED BY: MIMG SUPLRCEDING DAIL: 03 DIC 86 AP

PROJECT: SRMS

ASS*Y MOREWCLATURE : DEC PARIL

SYSTEH: DEC SUBSYSTEM

ASS*Y prii: STTAOERT

SHEET:

L]

[~ DWW 7 FUNC: -
272

RATIOHALE FOR ACCEPIANCE

CRITECALITY

:2"%5[ PARIS FAILURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF

QUALTFICATION THERMAL TESTS IDENTIFIED A DESIGN ERROR 1M THE
OSCILLATOR WHICH RESULTED IM UNACCEPTABLE OUTPUT VOLFAGES AT
VEHPERATURE EXTREWES. REFER FAR 4025. THE ERROR WAS CORRECHED
BY IMPLEMENTATION OF DESIGN CHANGES (ECR'S 121847, 121648, AND
121649). THE REVESED DESIGN WAS PROVEM BY COMDUCTING THERMAL
:ESl!I=ES°‘ THE OSCILLATOR SUBASSEMALY 1O QUALIFICATION

KIR B

"THE FOLLOMWING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:

FAR 4025:
S/ 200 s a8d

DESCRIPTION

OSCILLATOR VOLTAGE TOO HIGH CAUSED BY DESIGN ERRCA
CORRECTIVE ACTION

ECA'S 121847
121648, 121640
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CRITICAL ITEMS LISBT

PR

ASS'Y NOMENCLATURE: DEC_PANEL

DJECT: SRMS

SYSTEM; DAC SUBSYSIEM

Ass'Y pyi: SVIZOESOY —— — sweer: ]

—ee b

PREPARED 8Y: MFWG

SUPERCEDING DATE: 03 DEC 86

X [ FATCONE WOOE | FATCIRE EFFECT
REF. REV. praving ff. AND o
DES1GNATION CAUSE END TTEN
1310 1 HANO HOOE : NO QUIPUT FROM
N CONFROLLER LOSS OF HAND
OSCILLATOR ouTPUT COMTROLLERS.
oFy-1 VOLTAGE. ., ARM WILL COME
REFEMENCE : TC REST IF IN
SCHEMAT IC CAUSE(S): MANUAL
ED87899 (1) FAILURE AUGHENTED
of MODES.
ANPLIFIER.
. WORST CASE
$2) FAILIRE | --veenrn--
OF AWPLIFIER LOSS OF
CIaculT. MISSION. MARUAL
NIED MODES
(4] INOPERAT I VE .
TRANSFORMER.
PRIMARY OR REDUNDANT PATHS
SECONDARY REMAINING
FANLS OPEM | <o-ccnememonenn
OR CLOSED. N/A

APPROVED BY:

2/2
CRITICALITY

RATIONALE FOR ACCEPTANCE

OPERAT 1OMAL 'ENE.IZIS

IF IM MANUAL AUGHEKTED MODE THE ARM WELL STOP. LOSS OF ALL
NANUAL AUCHENTED KODES. SINGLE, DIRECT DRIVE ARD BACKUP MODES
1::“;&55 IF ALL CRIVE MOOES (OST THEN ARM CAN 8E

CREU ACTION

SELECT ALVERNATE MODE.
CREW TRAINING !

NONE
MISSION CONSTRAINT

MIA

APPLY REPRESENTATIVE L0AD 10 DAC OSCILLATOR OUIPUT.
VERLFY OSCILLAIOR OUIPUT A1 DRC PANEL OUIPUT.

OMRSD DMLINE ENSTALLATION

ENERCISE RHC AMD THC.
VERIFY CORRECT @11 COUNT IH EACH AXIS,

n ' f
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